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(54) Radio controlled toy car with an improved steering system 

(57) The present invention provides a steering sys- chassis (1). 
tem provided on a chassis (1) of a toy car comprising 
the following elements. A rotatable steering plate (6) is 
rotatably provided on the chassis (1) so as to rotate in a 
horizontal plane by a predetermined maximum angle 
toward left and right directions from a longitudinal center 
axis of the chassis (1). A spring member is provided on 
the chassis (1 ) and mechanically connected to the rotat- 
able steering plate (6) at its a position spaced apart 
from the longitudinal center axis of the chassis (1) for 
forcing the rotatable steering plate (6) to rotate and tilt 
toward one of the left and right directions from the longi- 
tudinal center axis of the chassis (1). A steering motor I 

(7) is provided on the chassis (1) for generating a rota- 
tion power and the steering motor (7) having a motor 
shaft. A rotary shaft (8) is provided on the chassis (1). A 
transmission system mechanically connects the motor 
shaft and the rotary shaft (8) for transmitting the rotation 
power generated by the steering motor (7) into the 
rotary shaft (8). A first wheel (3) is so mechanically con- 
nected to a first end of the rotary shaft (8) that the first 
wheel (3) is allowed to rotate freely from the rotary shaft 

(8) . A second wheel (2) is mechanically connected to a 
second end of the rotary shaft (8). The second wheel (2) 
has a clutch mechanism so operating that if the steering 
motor (7) is driven, then the rotation power is transmit- 
ted to the second wheel (2) and thus the second wheel 
(2) is driven whereby the rotatable steering plate (6) is 
forced to direct in parallel to the longitudinal center axis 
of the chassis (1). If, however, the steering motor (7) is 
not driven, then the rotation power generated by the 
steering motor (7) is not transmitted to the second 
wheel (2) and thus the second wheel (2) is not driven 
and does not rotate or rotates by inertia freely from the 
rotary shaft (8), whereby the rotatable steering plate (6) 
is forced to rotate and tilt toward the one of the left and 
right directions from the longitudinal center axis of the 
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Description 

The present invention relates to a radio-controlled 
toy car, and more particularly to an improved steering 
system provided in a radio-controlled toy car. 

In recent years, the steering system of the radio- 
controlled toy car has become complicated because of 
recent tendency to pursue various and complex motions 
such as rapid turning motion in order to attract a great 
deal of user's attentions. This tendency has also made 
a signal transmitter complicated so that the signal trans- 
mitter has, for example, a plurality of control levers and 
one or more push-switches for control the steering oper- 
ation and traveling in forward and reverse directions as 
well as traveling speed. 

Needless to say, it is required that complex internal 
mechanisms including complicated steering systems 
are provided on a chassis of the toy car or accommo- 
dated in a body thereof. This leads to an increase in 
manufacturing cost of the radio-controlled toy car. This 
also makes it difficult for children to operate the radio- 
controlled toy car. 

In the above circumstances, the inventor chal- 
lenged to go against the recent fashion as described 
above to provide a simple radio-controlled toy car set at 
a suitable price by reduction in manufacturing cost 
thereof for enabling users to purchase it cheap as well 
as easily operable to children for amusing and attracting 
them. 

Accordingly, it is an object of the present invention 
to provide a simple radio-controlled toy car set at a suit- 
able price by reduction in manufacturing cost thereof for 
enabling users to purchase it cheap. 

It is a further object of the present invention to pro- 
vide a simple radio-controlled toy car easily operable to 
children for amusing and attracting them. 

The above and other objects, features and advan- 
tages of the present invention will be apparent from the 
following descriptions. 

The present invention provides a steering system 
provided on a chassis of a toy car comprising the follow- 
ing elements. A rotatable steering plate is rotatably pro- 
vided on the chassis so as to rotate in a horizontal plane 
by a predetermined maximum angle toward left and 
right directions from a longitudinal center axis of the 
chassis. A spring member is provided on the chassis 
and mechanically connected to the rotatable steering 
plate at its a position spaced apart from the longitudinal 
center axis of the chassis for forcing the rotatable steer- 
ing plate to rotate and tilt toward one of the left and right 
directions from the longitudinal center axis of the chas- 
sis. A steering motor is provided on the chassis for gen- 
erating a rotation power and the steering motor having a 
motor shaft. A rotary shaft is provided on the chassis. A 
transmission system mechanically connects the motor 
shaft and the rotary shaft for transmitting the rotation 
power generated by the steering motor into the rotary 
shaft. A first wheel is so mechanically connected to a 
first end of the rotary shaft that the first wheel is allowed 



to rotate freely from the rotary shaft. A second wheel is 
mechanically connected to a second end of the rotary 
shaft. The second wheel has a clutch mechanism so 
operating that if the steering motor is driven, then the 
5 rotation power is transmitted to the second wheel and 
thus the second wheel is driven whereby the rotatable 
steering plate is forced to direct in parallel to the longitu- 
dinal center axis of the chassis. If, however, the steering 
motor is not driven, then the rotation power generated 
to by the steering motor is not transmitted to the second 
wheel and thus the second wheel is not driven and does 
not rotate or rotates by inertia freely from the rotary 
shaft, whereby the rotatable steering plate is forced to 
rotate and tilt toward the one of the left and right direc- 
ts tions from the longitudinal center axis of the chassis. 

The present invention also provides a radio control- 
led toy car comprising as follows. A chassis is provided 
and body provided on the chassis. A driving motor is 
provided for driving a driving shaft which connects a pair 
20 of driving wheels for traveling the radio controlled toy 
car. A rotatable steering plate is rotatably provided on 
the chassis so as to rotate in a horizontal plane by a pre- 
determined maximum angle toward left and right direc- 
tions from a longitudinal center axis of The chassis. A 
25 spring member is provided on the chassis and mechan- 
ically connected to the rotatable steering plate at its a 
position spaced apart from The longitudinal center axis 
of the chassis for forcing the rotatable steering plate to 
rotate and tilt toward one of the left and right directions 
so from the longitudinal center axis of the chassis. A steer- 
ing motor is provided on the chassis for generating a 
rotation power and the steering motor having a motor 
shaft. A control unit is provided on the chassis for con- 
trolling operations of the steering motor. A rotary shaft is 
35 provided on the chassis. A transmission system 
mechanically connects the motor shaft and the rotary 
shaft for transmitting the rotation power generated by 
the steering motor into the rotary shaft. A first wheel is 
so mechanically connected to a first end of the rotary 
40 shaft that the first wheel is allowed to rotate freely from 
the rotary shaft. A second wheel is mechanically con- 
nected to a second end of the rotary shaft. The second 
wheel has a clutch mechanism so operating that if the 
steering motor is driven, then the rotation power is 
45 transmitted to the second wheel and thus the second 
wheel is driven whereby the rotatable steering plate is 
forced to direct in parallel to the longitudinal center axis 
of the chassis. If, however, the steering motor is not 
driven, then the rotation power generated by the steer- 
so ing motor is not transmitted to the second wheel and 
thus the second wheel is not driven and does not rotate 
or rotates by inertia freely from the rotary shaft, whereby 
the rotatable steering plate is forced to rotate and tilt 
toward the one of the left and right directions from the 
55 longitudinal center axis of the chassis. 

Preferred embodiments according to the present 
invention will be described in detail with reference to the 
accompanying drawings. 

FIG. 1 is a plane view illustrative of a whole internal 
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mechanism including an improved steering system of a 
novel radio-controlled toy car in a preferred embodiment 
according to the present invention. 

FIG. 2 is a view illustrative of disassembled left- 
front wheel parts included in an improved steering sys- s 
tern of a novel radio-controlled toy car in a preferred 
embodiment according to the present invention. 

FIG. 3 is a front view illustrative of a control signal 
transmitter which transmits radio-control signals to a 
novel radio-controlled toy car for controlling an improved 10 
steering system thereof in a preferred embodiment 
according to the present invention. 

FIG 4 is a block diagram illustrative of configura- 
tions of a control unit loaded on a chassis of a novel 
radio-controlled toy car in a preferred embodiment is 
according to the present invention. 

FIG. 5A is a front view illustrative of a structure of a 
left-front wheel, when the steering motor is driven, 
included in an improved steering system of a novel 
radio-controlled toy car in a preferred embodiment 20 
according to the present invention. 

FIG. 5B is a front view illustrative of a structure of a 
left-front wheel, when the steering motor is in a stand- 
still, included in an improved steering system of a novel 
radio-controlled toy car in a preferred embodiment 25 
according to the present invention. 

The present invention provides a steering system 
provided on a chassis of a toy car comprising the follow- 
ing elements. A rotatable steering plate is rotatably pro- 
vided on the chassis so as to rotate in a horizontal plane 30 
by a predetermined maximum angle toward left and 
right directions from a longitudinal center axis of the 
chassis. A spring member is provided on the chassis 
and mechanically connected to the rotatable steering 
plate at its a position spaced apart from the longitudinal 35 
center axis of the chassis for forcing the rotatable steer- 
ing plate to rotate and tilt toward one of the left and right 
directions from the longitudinal center axis of the chas- 
sis. A steering motor is provided on the chassis for gen- 
erating a rotation power and the steering motor having a 40 
motor shaft A rotary shaft is provided on the chassis. A 
transmission system mechanically connects the motor 
shaft and the rotary shaft for transmitting the rotation 
power generated by the steering motor into the rotary 
shaft. A first wheel is so mechanically connected to a 45 
first end of the rotary shaft that the first wheel is allowed 
to rotate freely from the rotary shaft. A second wheel is 
mechanically connected to a second end of the rotary 
shaft. The second wheel has a clutch mechanism so 
operating that if the steering motor is driven, then the so 
rotation power is transmitted to the second wheel and 
thus the second wheel is driven whereby the rotatable 
steering plate is forced to direct in parallel to the longitu- 
dinal center axis of the chassis. If, however, the steering 
motor is not driven, then the rotation power generated 55 
by the steering motor is not transmitted to the second 
wheel and thus the second wheel is not driven and does 
not rotate or rotates by inertia freely from the rotary 
shaft, whereby the rotatable steering plate is forced to 



rotate and tilt toward the one of the left and right direc- 
tions from the longitudinal center axis of the chassis. 

It is available that the spring member provides an 
extension force to push a rear side portion of the rotata- 
ble steering plate in a front direction. . 

Alternatively, it is also available the spring member 
provides a contraction force to pull a rear side portion of 
the rotatable steering plate in a rear direction. 

It is preferable that the transmission system is a 
transmission gear system comprising a plurality of 
gears. 

It is advantageously available that the clutch mech- 
anism of the second wheel comprises as follows, A disk 
like plate is mechanically connected to the rotary shaft 
so that the disk like plate rotates freely from the rotation 
of the rotary shaft. The disk like plate has an outside 
surface on which an annular ring ridge is coaxially fixed 
and the disk like plate is provided at a center portion 
thereof with an opening through which the rotary shaft 
penetrates so that the disk like plate can rotate freely 
from the rotary shaft. A holding member is mechanically 
fixed to the second end of the rotary shaft and being 
positioned on an outside face of the disk like plate so 
that the holding member holds the disk like plate to the 
rotary shaft but allows the disk like plate to rotate freely 
from the rotary shaft. The holding member has an ellip- 
tic cylinder shape and extending outwardly. A convex 
portion cylindrically shaped is provided on the holding 
member. The cylindrically shaped convex portion is 
coaxially positioned on the holding member so that the 
convex portion extends from the holding member out- 
wardly The convex portion having a smaller diameter 
than not only a major axis but also a minor axis of the 
holding member. A cum is elliptically and cylindrically 
shaped and having two recessed portions to form 
stepped portions at opposite ends on a major axis of the 
cum. The stepped portions faces in a direction opposite 
to the rotation direction of the second wheel the anti- 
clockwise direction. The cum has an opening elliptically 
shaped at its center portion. The opening has a major 
axis tilted by a smaller angle than a half of right angle 
from the major axis of the cum in the direction opposite 
to the rotation direction of the second wheel. The major 
axis of the opening is sufficiently longer than the major 
axis of the holding member and a minor axis of the 
opening is just larger than the minor axis of the holding 
member so that the opening receives the holding mem- 
ber to form a gap between the opening and the holding 
member. A cylindrically shaped annular wheel member 
is opened at inside whilst closed at outside by a disk-like 
plate member with a hole at its center portion so that the 
hole receives the convex portion. A ridged portion 
extends along on a radially inner surface of the cylindri- 
cally shaped annular wheel member and toward a radi- 
ally inside direction. The ridged portion so varies in 
height that the ridged portion has a stepped face which 
may just f it to any of the stepped portions and the height 
of the ridged portion is gradually reduced to zero in the 
rotation direction of the second wheel. 
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The present invention also provides a radio control- 
led toy car comprising as follows. A chassis is provided 
and body provided on the chassis. A driving motor is 
provided for driving a driving shaft which connects a pair 
of driving wheels for traveling the radio controlled toy 
car. A rotatable steering plate is rotatably provided on 
the chassis so as to rotate in a horizontal plane by a pre- 
determined maximum angle toward left and right direc- 
tions from a longitudinal center axis of the chassis. A 
spring member is provided on the chassis and mechan- 
ically connected to the rotatable steering plate at its a 
position spaced apart from the longitudinal center axis 
of the chassis for forcing the rotatable steering plate to 
rotate and tilt toward one of the left and right directions 
from the longitudinal center axis of the chassis. A steer- 
ing motor is provided on the chassis for generating a 
rotation power and the steering motor having a motor 
shaft. A control unit is provided on the chassis for con- 
trolling operations of the steering motor. A rotary shaft is 
provided on the chassis. A transmission system 
mechanically connects the motor shaft and the rotary 
shaft for transmitting the rotation power generated by 
the steering motor into the rotary shaft. A first wheel is 
so mechanically connected to a first end of the rotary 
shaft that the first wheel is allowed to rotate freely from 
the rotary shaft. A second wheel is mechanically con- 
nected to a second end of the rotary shaft. The second 
wheel has a clutch mechanism so operating that if the 
steering motor is driven, then the rotation power is 
transmitted to the second wheel and thus the second 
wheel is driven whereby the rotatable steering plate is 
forced to direct in parallel to the longitudinal center axis 
of the chassis. If, however, the steering motor is not 
driven, then the rotation power generated by the steer- 
ing motor is not transmitted to the second wheel and 
thus the second wheel is not driven and does not rotate 
or rotates by inertia freely from the rotary shaft, whereby 
the rotatable steering plate is forced to rotate and tilt 
toward the one of the left and right directions from the 
longitudinal center axis of the chassis. 

It is available that the spring member provides an 
extension force to push a rear side portion of the rotata- 
ble steering plate in a front direction. 

Alternatively, it is also available the spring member 
provides a contraction force to pull a rear side portion of 
the rotatable steering plate in a rear direction. 

It is preferable that the transmission system is a 
transmission gear system comprising a plurality of 
gears. 

It is advantageously available that the clutch mech- 
anism of the second wheel comprises as follows. A disk 
like plate is mechanically connected to the rotary shaft 
so that the disk like plate rotates freely from the rotation 
of the rotary shaft. The disk like plate has an outside 
surface on which an annular ring ridge is coaxially fixed 
and the disk like plate is provided at a center portion 
thereof with an opening through which the rotary shaft 
penetrates so that the disk like plate can rotate freely 
from the rotary shaft. A holding member is mechanically 



fixed to the second end of the rotary shaft and being 
positioned on an outside face of the disk like plate so 
that the holding member holds the disk like plate to the 
rotary shaft but allows the disk like plate to rotate freely 

5 from the rotary shaft. The holding member has an ellip- 
tic cylinder shape and extending outwardly. A convex 
portion cylindrically shaped is provided on the holding 
member. The cylindrically shaped convex portion is 
coaxially positioned on the holding member so that the 

■to convex portion extends from the holding member out- 
wardly. The convex portion having a smaller diameter 
than not only a major axis but also a minor axis of the 
holding member. A cum is elliptical ly and cylindrically 
shaped and having two recessed portions to form 

75 stepped portions at opposite ends on a major axis of the 
cum. The stepped portions faces in a direction opposite 
to the rotation direction of the second wheel the anti- 
clockwise direction. The cum has an opening elliptically 
shaped at its center portion. The opening has a major 

20 axis tilted by a smaller angle than a half of right angle 
from the major axis of the cum in the direction opposite 
to the rotation direction of the second wheel. The major 
axis of the opening is sufficiently longer than the major 
axis of the holding member and a minor axis of the 

2s opening is just larger than the minor axis of the holding 
member so that the opening receives the holding mem- 
ber to form a gap between the opening and the holding 
member. A cylindrically shaped annular wheel member 
is opened at inside whilst closed at outside by a disk-like 

3 o plate member with a hole at its center portion so that the 
hole receives the convex portion. A ridged portion 
extends along on a radially inner surface of the cylindri- 
cally shaped annular wheel member and toward a radi- 
ally inside direction. The ridged portion so varies in 

35 height that the ridged portion has a stepped face which 
may just fit to any of the stepped portions and the height 
of the ridged portion is gradually reduced to zero in the 
rotation direction of the second wheel. 

A preferred embodiment according to the present 

40 invention will be described in detail with reference to the 
accompanying drawings, wherein an improved steering 
system is provided a novel radio-controlled toy car. 

With reference to FIG. 1, a whole internal mecha- 
nism including an improved steering system of the 

45 radio-controlled toy car will be described. The radio- 
controlled toy car has a chassis 1 on which a control unit 
14 is provided for controlling travels in forward and 
reverse directions and speed thereof. The rear end of 
the chassis 1 is provided with a driving motor container 

so for containing a driving motor which has a rotary sp-rft 
connecting left and right rear wheels 4 and 5. At the ? *r 
side of the driving motor container, a power switch 1 6. 
On the chassis 1, a steering system is further provided 
in front of the control unit 14 The steering system is 

55 spaced pan from the control unit 14. The steering sys- 
tem has a rotatable steering plate 6 which is rotatably 
placed on the chassis 1 so that the rotatable steering 
plate 6 rotates in a horizontal plane by a predetermined 
maximum angle toward left and right directions from a 
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longitudinal center axis of the chassis 1 . A right and rear 
portion of the rotatable steering plate 6 is mechanically 
connected with one end of a spring member 13 which 
extends toward the rear but has an opposite end 
mechanically fixed to the chassis 1 at its position in front 5 
of the front end of the control unit 14. The spring mem- 
ber 1 3 provides an extension force to push a right half of 
the rotatable steering plate 6 in the front direction so 
that the rotatable steering plate 6 is forced to rotate in 
accordance with the extension force of the spring mem- 10 
ber 13 so that the rotatable steering plate 6 be tilted by 
the predetermined maximum angle toward the right 
direction from the longitudinal center axis of the chassis 
1. 

On the rotatable steering plate 6, a steering motor 7 15 
is provided, which has a rotary shaft extending from the 
left side of the steering motor 7. The steering motor 7 is 
placed under the control by the control unit 14. The 
rotary shaft is mechanically connected with a f irst steer- 
ing gear 9 which rotates along with the rotary shaft in 20 
the same direction. A second steering gear 10 is 
engaged with the first steering gear 9 so that the second 
steering gear 10 rotates in a direction opposite to the 
rotary direction of the first steering gear 9. The second 
steering gear 1 0 is positioned in front of the first steering 25 
gear 9. The second steering gear 10 has a diameter 
much larger than the first steering gear 9 and thus the 
number of gear teeth of the second steering gear 10 is 
much larger than the first steering gear 9 A third steer- 
ing gear 1 1 is coaxially and unitary fixed to the second 30 
steering gear 10 so that the third steering gear 11 
rotates along with the second steering gear 10 in the 
same direction. The third steering gear 1 1 has a diame- 
ter smaller than the second steering gear 10 and thus 
the number of gear teeth of the third steering gear 1 1 is 35 
smaller than the second steering gear 10. A fourth 
steering gear 12 is engaged with the third steering gear 
1 1 so that the fourth steering gear 12 rotates in a direc- 
tion opposite to the rotary direction of the third steering 
gear 1 1 . The fourth steering gear 1 2 is positioned below 40 
the third steering gear 11. The fourth steering gear 12 
has a diameter much larger than the third steering gear 
1 1 and thus the number of gear teeth of the fourth steer- 
ing gear 12 is much larger than the third steering gear 

1 1 The above first to fourth steering gears 9, 1 9, 1 1 and 45 

12 are provided on a left part of the rotatable steering 
plate 6. The fourth steering gear 12 is mechanically 
fixed to a rotary shaft which connects left and right front 
wheels 2 and 3 so that the left front wheel 2 rotates 
along with the rotary shaft 8 whilst the right front wheel so 
3 rotates freely from the rotary shaft 8. This means that 
the rotation power is transmitted only to the left front 
wheel 2 but not transmitted to the right front wheel 3. 
The rotation power of the steering motor 7 is then trans- 
mitted via a transmission gear system comprising the ss 
first to fourth steering gears 9 t 10, 11 and 12 to the 
rotary shaft 8 and further transmitted but only the left 
front wheel 2. The right front wheel 3 is free from the 
transmission of the rotation power of the steering motor 



7. The rotary shaft 8 is also provided on the rotatable 
steering plate 6. When the rotatable steering plate 6 
rotates in the horizontal plane within the predetermined 
maximum angle toward left and right directions from the 
longitudinal center axis of the chassis 1 . then the rotary 
shaft 8 and the left and right front Wheels 2 and 3 also 
rotates along the rotatable steering plate 6 whereby the 
left and right front wheels 2 and 3 change in their direc- 
tion along the rotatable steering plate 6. 

Further, a stopper convex portion 15 is provided on 
the chassis 1 so that the stopper convex portion 15 is 
positioned at the right side from the longitudinal center 
axis of the chassis 1 and at the rear of the rear end of 
the rotatable steering plate 6 but in front of the front end 
of the control unit 14. The stopper convex portion 15 is 
positioned closer to the longitudinal center axis of the 
chassis 1 than the spring member 13. It is essential that 
the stopper convex portion 15 is so positioned that the 
rear end of the rotatable steering plate 6 bumps into the 
stopper convex portion 15 when the rotatable steering 
plate 6 is forced to rotate against the extension force of 
the spring member 13 so that the rotatable steering 
plate 6 be tilted by the predetermined maximum angle 
toward the right direction from the longitudinal center 
axis of the chassis 1. 

FIG. 2 is illustrative of disassembled left-front wheel 
parts as follows. The left-front wheel 2 has a disk like 
plate 41 is mechanically connected to the rotary shaft 8 
so that the disk like plate 41 rotates freely from the rota- 
tion of the rotary shaft 8. The disk like plate 41 has an 
outside surface on which an annular ring ridge 49 is 
coaxially fixed. The diameter of the annular ring ridge 49 
is smaller than the disk like plate 41 so that a peripheral 
portion of the disk like plate 41 is positioned radially out- 
side the annular ring ridge 49. The disk like plate 41 is 
provided at a center portion thereof with an opening 
through which the rotary shaft 8 penetrates so that the 
disk like plate 41 can rotate freely from the rotation of 
the rotary shaft 8. The left end of the rotary shaft 8 is 
mechanically fixed with a holding member 42 which is 
positioned on an outside face of the disk like plate 41 so 
that the holding member 42 holds the disk like plate 41 
to the rotary shaft 8 but allows the disk like plate 41 to 
rotate freely from the rotation of the rotary shaft 8. The 
holding member 42 has an elliptic cylinder shape and 
extending toward the left side or the outside. Since the 
elliptically and cylindrically shaped holding member 42 
is fixed with the left end of the rotary shaft 8, the holding 
member 42 is positioned at the center of the disk like 
plate 41. The holding member 42 is provided with a 
cylindrically shaped convex portion 50 which is coaxially 
positioned on the elliptically and cylindrically shaped 
holding member 42 so that the cylindrically shaped con- 
vex portion 50 extends from the elliptically and cylindri- 
cally shaped holding member 42 toward the outside 
direction or the left direction. The cylindrically shaped 
convex portion 50 has a smaller diameter than not only 
a major axis but also a minor axis of the elliptically and 
cylindrically shaped holding member 42. The left front 
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wheel 2 further has a cum 43 which is eliiptically and 
cylindrically shaped and has two recessed portions to 
form stepped portions 45 at opposite ends on a major 
axis of the eliiptically shaped cum 43. In the left-side 
view, the stepped portions 45 of the eliiptically shaped 
cum 43 face in the anticlockwise direction. The eliipti- 
cally shaped cum 43 also has an eliiptically shaped 
opening 44 at its center portion, wherein the eliiptically 
shaped opening 44 has a major axis tilted by a small 
angle from the major axis of the eliiptically shaped cum 
43 toward the clockwise direction in the left side view. 
The eliiptically shaped opening 44 of the eliiptically 
shaped cum 43 has a major axis sufficiently longer than 
the major axis of the eliiptically and cylindrically shaped 
holding member 42 and a minor axis just smaller than 
the minor axis of the eliiptically and cylindrically shaped 
holding member 42 so that the eliiptically shaped open- 
ing 44 receives the eliiptically and cylindrically shaped 
holding member 42 to form a gap between the eliipti- 
cally shaped opening 44 and the eliiptically and cylindri- 
cally shaped holding member 42. The gap is created by 
the difference in length of major axis between the eliipti- 
cally and cylindrically shaped holding member 42 and 
the eliiptically shaped opening 44. On the minor axis, 
the eliiptically and cylindrically shaped holding member 
42 fits to the eliiptically shaped opening 44 of the eliipti- 
cally shaped cum 43. The left front wheel 2 furthermore 
has a cylindrically shaped annular wheel member 46. 
An inside or right side circular edge of cylindrically 
shaped annular wheel member 46 is opened whilst an 
outside or left side circular edge of cylindrically shaped 
annular wheel member 46 is closed by a disk-like plate 
member which has a hole 48 at its center portion so that 
the hole 48 receives the cylindrically shaped convex 
portion 50. The cylindrically shaped annular wheel 
member 46 has a radially outer surface on which a tire 
51 is provided and further a radially inner surface to 
define an inner space which accommodates the eliipti- 
cally shaped cum 43 and the annular ring ridge 49. The 
annular ring ridge 49, however, fits to the radially inner 
surface of the cylindrically shaped annular wheel mem- 
ber 46. A ridged portion 47 is provided extending along 
on a half part of the radially inner surface of the cylindri- 
cally shaped annular wheel member 46. The ridged por- 
tion 47 varies in height in the radially inside direction so 
that the ridged portion 47 has a stepped face which just 
fits to the stepped portions 45 and the height of the 
ridged portion 47 in the radial direction is gradually 
reduced to zero from almost the same height as the 
stepped portion 45 of the eliiptically shaped cum 43 in 
the anticlockwise direction in the left side view. The eliip- 
tically shaped cum 43 is rotatably received in the inner 
space of the cylindrically shaped annular wheel mem- 
ber 46 so that the eliiptically shaped cum 43 is in contact 
with the ridged portion 47. The stepped face of the 
ridged portion 47 may face to the stepped portions 45 of 
the eliiptically shaped cum 43. 

FIG. 3 is illustrative of a control signal transmitter 
which transmits radio-control signals to a novel radio- 



controlled toy car for controlling an improved steering 
system thereof. The control signal transmitter com- 
prises a body of a circular shape with a motor driving 
push button 21 and an antenna 22. If the motor driving 
5 push button 21 is pushed, then a motor driving signal is 
transmitted from the antenna 22 to the radio-controlled 
toy car. 

FIG. 4 is illustrative of configurations of the control 
unit 1 4 provided on the chassis 1 . The control unit 1 4 is 

10 supplied with power by a battery 37. The control unit 1 4 
has an antenna 31 for receiving the radio-control signal 
having been transmitted from the control signal trans- 
mitter illustrated in FIG. 3. The control unit 14 also has 
a super-regeneration receiver circuit 32 connected to 

is the antenna 31 for receiving the control signal transmit- 
ted via the antenna 31. An amplifier 33 is electrically 
connected to the super-regeneration receiver circuit 32 
for fetching the control signal from the super-regenera- 
tion receiver circuit 32 and amplifying the fetched con- 

20 trol signal. A filter 34 is electrically connected to the 
amplifier 33 for fetching the amplified control signal from 
the amplifier 33 and filtering the same. A motor driving 
amplifier 35 is electrically connected to the filter 34 and 
also connected to the steering motor 7 for fetching the 

25 filtered control signal from the filter 34 and controlling 
the driving of the steering motor 7. 

The following description will focus on the operation 
of the steering system. The power switch 16 is pushed 
and turn ON. Then, motor driving push button 21 is 

30 pushed to transmit the motor driving control signal to the 
control unit 14. The motor driving control signal is 
received by the antenna 31 and then transmitted 
through the super-regeneration receiving circuit to the 
amplifier 33 so that the motor driving control signal is 

35 amplified. The amplified motor driving control signal is 
then transmitted to the filter 34 so that the amplified 
motor driving control signal is filtered. The filtered motor 
driving control signal is then transmitted to the motor 
driving amplifier 35 so that the steering motor 7 pro- 

40 vided on the steering system is driven under the control 
of the motor driving amplifier 35. When the steering 
motor 7 is driven, then the rotation power of the steering 
motor 7 is transmitted through the transmission gear 
system comprising the first to fourth steering gears 9, 

45 10, 11 and 12 into the rotary shaft 8. As described 
above, the left front wheel 2 is so connected to the 
rotary shaft 8 that the left front wheel 2 rotates along 
with the rotary shaft 8, whilst the right front wheel 3 is so 
connected to the rotary shaft 8 that the right front wheel 

so 3 rotates freely from the rotary shaft 8. 

FIG. 5A is illustrative of a structure of the left-front 
wheel 2 when the steering motor 7 is driven and FIG. 5B 
is illustrative of the structure of the left-front wheel 2 
when the steering motor 7 is in standstill. When the 

55 steering motor 7 is driven, then the left-front wheel 2 
rotates along with the rotary shaft 8. When the steering 
motor 7 is in standstill, then the left-front wheel 2 rotates 
by inertia freely from the rotary shaft 8. 

With reference to FIG. 5A, when the steering motor 
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7 is driven and the rotary shaft 8 rotates, then the ellip- 
tically and cylindrically shaped holding member 42 fixed 
to the end of the rotary shaft 8 rotates along with the 
rotary shaft 8. Since the elliptically and cylindrically 
shaped holding member 42 partially fits into the eliipti- 5 
cally shaped opening 44 of the elliptically shaped cum 
43, the rotation of the elliptically and cylindrically 
shaped holding member 42 causes a rotation of the 
elliptically shaped cum 43. The direction of the rotation 
of the left front wheel is the anticlockwise direction. The w 
gap between the elliptically shaped opening 44 of the 
elliptically shaped cum 43 and the elliptically and cylin- 
drically shaped holding member 42 allows the elliptically 
shaped cum 43 to move in relation to the elliptically and 
cylindrically shaped holding member 42 in a direction 15 
parallel to the longitudinal direction of the elliptically 
shaped opening 44 by a distance corresponding to the 
difference in length of major axis between the elliptically 
and cylindrically shaped holding member 42 and the 
elliptically shaped cum 43. Thus, the rotation of the ellip- 20 
tically shaped cum 43 generates a centrifugal force 
applied thereto whereby the elliptically shaped cum 43 
moves in the direction parallel to the longitudinal direc- 
tion of the elliptically shaped opening 44 by the distance 
corresponding to the difference in length of major axis 2 s 
between the elliptically and cylindrically shaped holding 
member 42 and the elliptically shaped cum 43. As a 
result, the elliptically and cylindrically shaped holding 
member 42 comes in contact with the end of the ellipti- 
cally shaped opening 44 so that the elliptically shaped 30 
cum 43 comes positioned offset from the center of the 
cylindrically shaped annular wheel member 46. As a 
result, the stepped face of the ridged portion 47 just f its 
to one of the stepped portions 45 of the elliptically 
shaped cum 43 as well illustrated in FIG. 5A. The 35 
stepped portions 45 of the elliptically shaped cum 43 
pushes, in the anticlockwise direction, the stepped face 
of the ridged portion 47 fixed the radially inner surface of 
the cylindrically shaped annular wheel member 46 
whereby the cylindrically shaped annular wheel mem- 40 
ber 46 rotates in the anticlockwise direction. Since only 
the left front wheel 2 is driven by the steering motor 7 
whilst the right front wheel 3 rotates freely from the rota- 
tion by the steering motor 7, the rotatable steering plate 
6 is forced to rotate in a direction marked by a real arrow 45 
mark until the rotatable steering plate 6 is directed to the 
longitudinal direction of the chassis 1 . As a result, the 
radio-controlled toy car go straight on. 

If the motor driving push button 21 of the control 
signal transmitter is push off, the transmission of the 50 
motor driving control signal is discontinued whereby the 
steering motor 7 comes in standstill and the rotation of 
the rotary shaft 8 is discontinued. The rotation of the 
elliptically and cylindrically shaped holding member 42 
is also discontinued whereby the rotation of the eliipti- 55 
cally shaped cum 43 is further discontinued. As a result, 
the centrifugal force having been applied to the ellipti- 
cally shaped cum 43 disappears whereby the elliptically 
shaped cum 43 moves in the direction parallel to the 



longitudinal direction of the elliptically shaped opening 
44 by the distance corresponding to the difference in 
length of major axis between the elliptically and cylindri- 
cally shaped holding member 42 and the elliptically 
shaped cum 43. The cylindrically shaped annular wheel 
member 46 may rotate in the anticlockwise direction by 
inertia separately from the elliptically shaped cum 43 
which has been in the standstill whereby the stepped 
face of the ridged portion 47 fixed the radially inner sur- 
face of the cylindrically shaped annular wheel member 
46 is detached from the stepped portion 45 of the ellip- 
tically shaped cum 43. Since the tapered portion of the 
ridged portion 47 is directed to the anticlockwise direc- 
tion in which the cylindrically shaped annular wheel 
member 46 rotates, the cylindrically shaped annular 
wheel member 46 may rotate freely from the elliptically 
shaped cum 43 having already been in the standstill. 
The rotatable steering plate 6 is forced by the extension 
force of the spring member 13 to rotate and tilt toward 
the left side by the predetermined maximum angle from 
the longitudinal direction of the chassis 1 . As a result, 
the radio-controlled toy car turns left. 

As modifications of the present invention, it is avail- 
able that the spring member is to provide an diminishing 
force for pull the right rear end of the rotatable steering 
plate 6 so that the rotatable steering plate 6 is forced to 
tilt the right side by the predetermined maximum angle 
from the longitudinal center axis of the chassis 1 . It is 
also available to provide the steering system which is 
connected to the rear wheels 4 and 5. 

Whereas any further modifications of the present 
invention will be apparent to a person having ordinary 
skill in the art, to which the invention pertains, it is to be 
understood that embodiments as shown and described 
by way of illustrations are by no means intended to be 
considered in a limiting sense. Accordingly, it is to be 
intended to cover by claims all modifications which fall 
within the spirit and scope of the present invention. 

Claims 

1 . A steering system provided on a chassis (1 ) of a toy 
car comprising: 

a rotatable steering plate (6) being rotatably 
provided on the chassis (1) so as to rotate in a 
horizontal plane by a predetermined maximum 
angle toward left and right directions from a 
longitudinal center axis of the chassis (1) ; 
means being provided on said chassis (1) and 
mechanically connected to said rotatable steer- 
ing plate (6) at its a position spaced apart from 
said longitudinal center axis of the chassis (1) 
for forcing said rotatable steering plate (6) 
to rotate and tilt toward one of said left and right 
directions from said longitudinal center axis of 
the chassis (1) ; 

a steering motor (7) being provided on said 
chassis (1) for generating a rotation power and 



7 



13 



EP 0 750 929 A2 



14 



said steering motor (7) having a motor shaft; 
a rotary shaft (8) being provided on said chas- 
sis (1); 

a transmission system mechanically connect- 
ing said motor shaft and said rotary shaft (8) for s 
transmitting said rotation power generated by 
said steering motor (7) into said rotary shaft (8) 

a first wheel (3) being so mechanically con- 
nected to a first end of said rotary shaft (8) that 10 
said first wheel (3) is allowed to rotate freely 
from said rotary shaft (8) ; and 
a second wheel (2) being mechanically con- 
nected to a second end of said rotary shaft (8), 

75 

characterized in that said second wheel (2) 
has a clutch mechanism so operating that if said 
steering motor (7) is driven, then said rotation 
power is transmitted to said second wheel (2) and 
thus said second wheel (2) is driven whereby said 20 
rotatable steering plate (6) is forced to direct in par- 
allel to said longitudinal center axis of said chassis 

(1) , and if said steering motor (7) is not driven, then 
said rotation power generated by said steering 
motor (7) is not transmitted to said second wheel 25 

(2) and thus said second wheel (2) is not driven and 
does not rotate or rotates by inertia freely from said 
rotary shaft (8). whereby said rotatable steering 
plate (6) is forced to rotate and tilt toward said one 

of said left and right directions from said longitudi- 30 
nal center axis of the chassis (1). 

2. The steering system as claimed in claim 1 , charac- 
terized in that said forcing means comprises a 
spring member providing an extension force to 35 
push a rear side portion of said rotatable steering 
plate (6) in a front direction. 

3. The steering system as claimed in claim 1 , charac- 
terized in that said forcing means comprises a 40 
spring member providing a contraction force to pull 

a rear side portion of said rotatable steering plate 
(6) in a rear direction. 

4. The steering system as claimed in claim 1 , charac- 45 
terized in that said transmission system is a trans- 
mission gear system comprising a plurality of 
gears. 

5. The steering system as claimed in daim 1 , charac- so 
terized in that said clutch mechanism of said sec- 
ond wheel (2) comprises: 

a disk like plate (41) being mechanically con- 
nected to said rotary shaft (8) so that said disk 55 
like plate (41) rotates freely from the rotation of 
the rotary shaft (8), said disk like plate (41) hav- 
ing an outside surface on which an annular ring 
ridge is coaxially fixed and said disk like plate 



(41) being provided at a center portion thereof 
with an opening through which said rotary shaft 
(8) penetrates so that the disk like plate (41) 
can rotate freely from said rotary shaft (8); 

a holding member (42) being mechanically 
fixed to said second end of said rotary shaft (8) 
and being positioned on an outside face of said 
disk like plate (41) so that said holding member 

(42) holds said disk like plate (41) to said rotary 
shaft (8) but allows said disk like piate (41) to 
rotate freely from said rotary shaft (8), said 
holding member (42) having an elliptic cylinder 
shape and extending outwardly ; 

a convex portion (50) cylindrically shaped 
being provided on said holding member (42), 
said cylindrically shaped convex portion (50) 
being coaxially positioned on said holding 
member (42) so that the convex portion (50) 
extends from said holding member (42) out- 
wardly, said convex portion (50) having a 
smaller diameter than not only a major axis but 
also a minor axis of said holding member (42) ; 
a cum (43) being elliptically and cylindrically 
shaped and having two recessed portions to 
form stepped portions at opposite ends on a 
major axis of said cum (43), said stepped por- 
tions facing in a direction opposite to said rota- 
tion direction of said second wheel (2) the 
anticlockwise direction, said cum (43) having 
an opening elliptically shaped at its center por- 
tion, said opening having a major axis tilted by 
a smaller angle than a half of right angle from 
said major axis of said cum (43) in said direc- 
tion opposite to said rotation direction of said 
second wheel (2), said major axis of said open- 
ing being sufficiently longer than said major 
axis of said holding member (42) and a minor 
axis of said opening being just larger than said 
minor axis of said holding member (42) so that 
said opening receives said holding member 
(42) to form a gap between said opening and 
said holding member (42) ; 
a cylindrically shaped annular wheel member 
(46) being opened at inside whilst closed at 
outside by a disk-like plate member with a hole 
at its center portion so that said hole receives 
said convex portion (50) ; and 
a ridged portion (47) extending along on a radi- 
ally inner surface of said cylindrically shaped 
annular wheel member (46) and toward a radi- 
ally inside direction, said ridged portion (47) so 
varying in height that the ridged portion (47) 
has a stepped face which may just f it to any of 
said stepped portions and the height of said 
ridged portion (47) is gradually reduced to zero 
in said rotation direction of said second wheel 
(2). 

6. A radio controlled toy car comprising: 
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a chassis (1) ; 

a body provided on said chassis (1) ; 
a driving motor for driving a driving shaft which 
connects a pair of driving wheels for traveling 
said radio controlled toy car ; s 
a rotatable steering plate (6) being rotatably 
provided on the chassis (1) so as to rotate in a 
horizontal plane by a predetermined maximum 
angle toward left and right directions from a 
longitudinal center axis of the chassis (1) ; io 
means being provided on said chassis (1) and 
mechanically connected to said rotatable steer- 
ing plate (6) at its a position spaced apart from 
said longitudinal center axis of the chassis (1) 
for forcing said rotatable steering plate (6) 75 
to rotate and tilt toward one of said left and right 
directions from said longitudinal center axis of 
the chassis (1) ; 

a steering motor (7) being provided on said 
chassis (1) for generating a rotation power and 20 
said steering motor (7) having a motor shaft ; 
a control unit being provided on said chassis 
(1) for controlling operations of said steering 
motor (7) ; 

a rotary shaft (8) being provided on said chas- 25 
sis(1) ; 

a transmission system mechanically connect- 
ing said motor shaft and said rotary shaft (8) for 
transmitting said rotation power generated by 
said steering motor (7) into said rotary shaft (8) 30 

a first wheel (3) being so mechanically con- 
nected to a first end of said rotary shaft (8) that 
said first wheel (3) is allowed to rotate freely 
from said rotary shaft (8) ; and 35 
a second wheel (2) being mechanically con- 
nected to a second end of said rotary shaft (8). 

characterized in that said second wheel (2) 
has a clutch mechanism so operating that if said 40 
steering motor (7) is driven, then said rotation 
power is transmitted to said second wheel (2) and 
thus said second wheel (2) is driven whereby said 
rotatable steering plate (6) is forced to direct in par- 
allel to said longitudinal center axis of said chassis 45 

(1) , and if said steering motor (7) is not driven, then 
said rotation power generated by said steering 
motor (7) is not transmitted to said second wheel 

(2) and thus said second wheel (2) is not driven and 
does not rotate or rotates by inertia freely from said so 
rotary shaft (8), whereby said rotatable steering 
plate (6) is forced to rotate and tilt toward said one 

of said left and right directions from said longitudi- 
nal center axis of the chassis (1). 

55 

The radio controlled toy car as claimed in claim 6, 
characterized in that said forcing means comprises 
a spring member providing an extension force to 
push a rear side portion of said rotatable steering 



plate (6) in a front direction. 

8. The radio controlled toy car as claimed in claim 6, 
characterized in that said forcing means comprises 
a spring member providing a contraction force to 
pull a rear side portion of said rotatable steering 
plate (6) in a rear direction. 

9. The radio controlled toy car as claimed in claim 6, 
characterized in that said transmission system is a 
transmission gear system comprising a plurality of 
gears. 

10. The radio controlled toy car as claimed in claim 6, 
characterized in that said clutch mechanism of said 
second wheel (2) comprises : 

a disk like plate (41) being mechanically con- 
nected to said rotary shaft (8) so that said disk 
like plate (41) rotates freely from the rotation of 
the rotary shaft (8), said disk like plate (41 ) hav- 
ing an outside surface on which an annular ring 
ridge is coaxially fixed and said disk like plate 

(41) being provided at a center portion thereof 
with an opening through which said rotary shaft 
(8) penetrates so that the disk like plate (41) 
can rotate freely from said rotary shaft (8) ; 

a holding member (42) being mechanically 
fixed to said second end of said rotary shaft (8) 
and being positioned on an outside face of said 
disk like plate (41) so that said holding member 

(42) holds said disk like plate (41) to said rotary 
shaft (8) but allows said disk like plate (41) to 
rotate freely from said rotary shaft (8), said 
holding member (42) having an elliptic cylinder 
shape and extending outwardly ; 

a convex portion (50) cylindrically shaped 
being provided on said holding member (42), 
said cylindrically shaped convex portion (50) 
being coaxially positioned on said holding 
member (42) so that the convex portion (50) 
extends from said holding member (42) out- 
wardly, said convex portion (50) having a 
smaller diameter than not only a major axis but 
also a minor axis of said holding member (42) ; 
a cum (43) being elliptically and cylindrically 
shaped and having two recessed portions to 
form stepped portions at opposite ends on a 
major axis of said cum (43), said stepped por- 
tions facing in a direction opposite to said rota- 
tion direction of said second wheel (2) the 
anticlockwise direction, said cum (43) having 
an opening elliptically shaped at its center por- 
tion, said opening having a major axis tilted by 
a smaller angle than a half of right angle from 
said major axis of said cum (43) in said direc- 
tion opposite to said rotation direction of said 
second wheel (2), said major axis of said open- 
ing being sufficiently longer than said major 
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axis of said holding member (42) and a minor 
cixis of said opening being just larger than said 
minor axis of said holding member (42) so that 
said opening receives said holding member 
(42) to form a gap between said opening and 5 
said holding member (42) ; 
a cylindrical^ shaped annular wheel member 
(46) being opened at inside whilst closed at 
outside by a disk-like plate member with a hole 
at its center portion so that said hole receives 10 
said convex portion (50) ; and 
a ridged portion (47) extending along on a radi- 
ally inner surface of said cylindrically shaped 
annular wheel member (46) and toward a radi- 
ally inside direction, said ridged portion (47) so is 
varying in height that the ridged portion (47) 
has a stepped face which may just fit to any of 
said stepped portions and the height of said 
ridged portion (47) is gradually reduced to zero 
in said rotation direction of said second wheel 20 
(2). 
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FIG. 2 
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FIG. 4 
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FIG. 5 A. 




FIG. 5 B 




15 



CO 

< 

CM 
CD 

o 

LO 



CL 
LU 



(19) 



J 



(12) 



(88) Date of publication A3: 

29.01.1997 Bulletin 1997/05 

(43) Date of publication A2: 

02.01.1997 Bulletin 1997/01 

(21) Application number: 96304780.8 

(22) Date of filing: 28.06.1996 



EuropSisches Patentamt 
European Patent Office 

Office europeen des brevets (1 1 ) 

EUROPEAN PATENT APPLICATION 

(51) lnt.Cl. 6 : A63H 30/00, A63H 17/36 



in 

EP 0 750 929 A3 



(84) 


Designated Contracting States: 


(72) 


Inventor: Ishimoto, Zenichi 


BE CH DE ES FR GB IT LI NL 




Katsushika-ku, Tokyo (JP) 


(30) 


Priority: 28.06.1 995 JP 1 62309/95 


(74) 


Representative: Ajello, Michael John 




207 Moss Lane 


(71) 


Applicant: NIKKO Co., Ltd. 




Bramhall Stockport Cheshire SK7 1BA (GB) 




Tokyo (JP) 







(54) Radio controlled toy car with an improved steering system 



(57) The present invention provides a steering sys- 
tem provided on a chassis (1) of a toy car comprising 
the following elements. A rotatable steering plate (6) is 
rotatably provided on the chassis (1) so as to rotate in a 
horizontal plane by a predetermined maximum angle 
toward left and right directions from a longitudinal center 
axis of the chassis (1). A spring member is provided on 
the chassis (1 ) and mechanically connected to the rotat- 
able steering plate (6) at its a position spaced apart 
from the longitudinal center axis of the chassis (1) for 
forcing the rotatable steering plate (6) to rotate and tilt 
toward one of the left and right directions from the longi- 
tudinal center axis of the chassis (1). A steering motor 

(7) is provided on the chassis (1) for generating a rota- 
tion power and the steering motor (7) having a motor 
shaft. A rotary shaft (8) is provided on the chassis (1). A 
transmission system mechanically connects the motor 
shaft and the rotary shaft (8) for transmitting the rotation 
power generated by the steering motor (7) into the 
rotary shaft (8). A first wheel (3) is so mechanically con- 
nected to a first end of the rotary shaft (8) that the first 
wheel (3) is allowed to rotate freely from the rotary shaft 

(8) . A second wheel (2) is mechanically connected to a 
second end of the rotary shaft (8). The second wheel (2) 
has a clutch mechanism so operating that if the steering 
motor (7) is driven, then the rotation power is transmit- 
ted to the second wheel (2) and thus the second wheel 
(2) is driven whereby the rotatable steering plate (6) is 
forced to direct in parallel to the longitudinal center axis 
of the chassis (1). If, however, the steering motor (7) is 
not driven, then the rotation power generated by the 
steering motor (7) is not transmitted to the second 
wheel (2) and thus the second wheel (2) is not driven 
and does not rotate or rotates by inertia freely from the 



rotary shaft (8), whereby the rotatable steering plate (6) 
is forced to rotate and tilt toward the one of the left and 
right directions from the longitudinal center axis of the 
chassis (1). 
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